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(54) Rotatable surgical burr 

(57) An elongated, rotatable surgical cutting instru- 
ment having a rotatable cutting element at the distal end 
of a bendable non-rotating elongated outer member. 
The instrument enables operation of various cutting 
devices such as a bendable rotatable burr. In one 
embodiment the cutting element is rotatably. but irre- 
movably attached to the distal end of the outer member. 
The proximal end of the cutting element is then releasa- 
bly attached to the distal end of a flexible coupling which 
in turn is attached to the distal end of an elongated inner 



member. The assembly is then rotatably secured within 
the outer member so the cutting element may be rotated 
via the inner member. An aspirating lumen extends 
through the cutting element, the flexible coupling and 
the inner member and the inner member may be 
removed from the outer member without detaching the 
cutting element therefrom. In another embodiment, the 
cutting element is removable from the outer member 
when the inner member is removed. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The invention relates to a rotatable surgical cutting 
instrument powered by a drive motor within a hand- 
piece. More particularly, the invention relates to an elon- 
gated rotatable inner member rotatably situated within 
an elongated outer member, the inner member having 
one or more cutting edges at its distal tip. The invention 
also relates to a bendable device in which the distal tips 
of the inner and outer member may be situated at a pre- 
determined angle relative to the axis of the proximal 
ends of the members. 

DESCRIPTION OF THE PRIOR ART 

The use of elongated surgical cutting instruments 
has become well accepted in performing closed surgery 
such as arthroscopic or, more generally, endoscopic 
surgery. In closed surgery, access to the surgical site is 
gained via one or more portals, and instruments used in 
the surgical procedure must be elongated to permit the 
distal ends of the instruments to reach the surgical site. 
Surgical cutting instruments for use in close surgery -- 
also known as "shavers" - conventionally have a 
straight, elongated outer tubular member terminating at 
a distal end having an opening in the end or side wall (or 
both) to form a cutting port or window and a straight, 
elongated inner tubular member concentrically dis- 
posed in the outer tubular member and having a distal 
end disposed adjacent the opening in the distal end of 
the outer tubular member. The distal end of the inner 
tubular member has a surface or edge for engaging tis- 
sue via the opening in the distal end of the outer tubular 
member and in many cases (but not all) cooperates with 
the opening to shear, cut or trim tissue. In some cases, 
such as burrs, the opening in the outer tube merely 
allows the inner member access to the tissue and does 
not otherwise cooperate with the inner member. The 
inner tubular member is rotatably driven about its axis 
from its proximal end, normally via a handpiece having 
a small electric motor which is controlled by finger actu- 
ated switches on the handpiece, a foot switch or 
switches on a console supplying power to the hand- 
piece. The distal end of the inner tubular member can 
have various configurations depending upon the surgi- 
cal procedure to be performed, and the opening in the 
distal end of the outer tubular member has a configura- 
tion to cooperate with the particular configuration of the 
distal end of the inner tubular member. Cut tissue is 
aspirated through the hollow lumen of the inner tubular 
member to be collected via a vacuum tube communicat- 
ing with the handpiece. 

With the continuing expansion of endoscopic sur- 
gery into different parts of the body, the limitations of 



existing devices become apparent and necessitate the 
invention of new and unique instruments. Thus it is that 
as surgeons become more adept at performing arthro- 
scopic and endoscopic surgery through natural or artifi- 
5 cial portals in the body new instruments become 
devised to not only facilitate the performance of conven- 
tional procedures but to enable the performance of new 
procedures. 

One such development of new endoscopic instru- 
w ments relates to the improvement of traditional arthro- 
scopic shavers by producing them in pre-bent or 
bendable forms. An example of a pre-bent or fixed angle 
endoscopic shaver is shown in U.S. Patent 4,646,738 
(Trott) and an example of a bendable, variable angle 

15 endoscopic shaver is shown in U.S. Patent 5,411,514 
(Fucci et al.), both of these patents assigned to the 
assignee hereof and incorporated by reference herein. 

While pre-bent or bendable shavers are available in 
the form of shaver blades, the use of pre-bent or bend- 

20 able burrs would be a benefit in certain applications. 
However, the way rotatable burrs are used produces 
some design concerns which have not heretofore been 
addressed. Because rotatable burrs have elongated 
burr tips, the lateral forces encountered during use of 

25 rotatable burrs tends to urge the distal tip of the burr lat- 
erally. In straight, non-bendable burrs this is not detri- 
mental since the burr tip is welded to the distal end of 
the inner member to produce a strong junction which 
resists the lateral forces. In a bendable device, however, 

30 the junction of the burr tip would be at the distal end of a 
flexible coupling section. Regardless of the strength lon- 
gitudinal and torsional of this junction, the flexibility of 
the coupling section (or the inner member itself if there 
is no discrete coupling section) could permit the lateral 

35 forces to cause the axis of the burr tip to become mis- 
aligned with the axis of the inner member at the junction 
point. This deviation off-axis could make the burr "chat- 
ter" and bounce and be generally uncontrollable. 

Since known rotatable burrs have burr tips attached 

40 to the distal ends of tubular inner members, bendability 
produces some other design considerations. One prac- 
tical limitation on the use of bendable burrs is that the 
distal tip of the burr is attached to the rotatable inner 
member and is exposed to the ambient. Consequently, 

45 for safety purposes the design must be such that the 
burr tip cannot become easily disengaged from the 
body of the tubular inner member. The necessary flexi- 
bility of the inner member makes it important to 
strengthen the junction between the burr tip and the 

so inner member. In straight, non-bendable burrs this is 
easily done by welding or the like but this is not neces- 
sarily so easily done in bendable burrs. 

Another practical limitation on the use of bendable 
burrs is that the cutting tip and the inner member may 

55 occasionally need to be removed from the outer mem- 
ber in order to unclog the device. Some prior art burrs 
sometimes have a cutting tip with a larger diameter than 
the outer member and are generally not removable. If 
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such a device is used on hard tissue such as bone, the 
clogging problem is almost non-existent because the 
debris is small enough to be aspirated through the 
lumen of the inner member. However, in certain applica- 
tions, for example where the device is used in a dry 5 
body cavity as opposed to a fluid filled cavity and/or 
where the device may be used to cut soft tissue, it would 
be preferable to design the device for disassembly in 
order to unctog it if necessary. 

While the disassembly of shaver blades is shown, 10 
for example, in U.S. Patent 5,320,635 (Smith), the Smith 
device is unsuitable for end cutting or for use with a burr 
tip since it teaches that the cutting tip must be captured 
within a closed outer member having only a window in a 
side thereof. *5 

It is accordingly an object of this invention to pro- 
duce a rotatable surgical cutter having a cutting tip 
selectively attachable to and axially aligned with the 
rotatable inner member. 

It is also an object of this invention to produce a 20 
rotatable surgical cutter able to be bent to a predeter- 
mined configuration while also able to be disassembled 
for cleaning purposes. 

It is accordingly an object of this invention to pro- 
duce a rotatable surgical cutter having a cutting tip rotat- 25 
ably attached to the distal tip of the outer member of the 
cutter and selectively engageable with the distal end of 
a bendable inner member. 

It is an additional object of this invention to produce 
a rotatable surgical cutter having a rotatable cutting tip 30 
attachable to the distal end of a flexible inner member in 
such a way as to minimize the deviation of the axis of 
the cutting tip from the axis of the distal end of the inner 
member when the cutting tip is subjected to a laterally 
directed force. 35 

SUMMARY OF THE INVENTION 

These and other objects of this invention are 
achieved by the preferred embodiment disclosed herein 40 
which is a rotatable surgical cutter for use with a surgical 
instrument for rotatably driving the cutter. The rotatable 
cutter comprises an elongated tubular inner member 
having a proximal end, a distal end, a hollow interior and 
a hub at the proximal end for attaching the inner mem- 45 
ber to a source of rotation within the surgical instrument; 
an elongated tubular outer member having a proximal 
end, a distal end and a hub at the proximal end for 
attaching the outer member to the surgical instrument 
and a cutting tip means axially aligned with the distal so 
end of the outer member for cutting tissue. The cutting 
tip comprises an elongated member comprising a distal 
cutting portion, a proximal connecting portion and an 
intermediate bearing portion. The proximal connecting 
portion is adapted to releasably engage the distal end of 55 
the inner member and the intermediate bearing portion 
is adapted to enable rotation of the cutting tip means rel- 
ative to the outer member. All portions of the cutting tip 



are cannulated to provide aspiration and a flexible cou- 
pling section may be interposed in the inner member to 
produce a bendable device. 

In another aspect, the invention lies in the method 
of producing a rotatable surgical cutter for use with a 
surgical instrument. The method comprises the steps of 
providing an elongated tubular inner member having a 
proximal end, a distal end, an interior lumen and a hub 
at the proximal end for attaching the inner member to a 
source of rotation within the surgical instrument. The 
method further comprises providing an elongated tubu- 
lar outer member having a proximal end, a distal end 
and a hub at the proximal end for attaching the outer 
member to the surgical instrument and attaching to the 
distal end of the outer member a rotatable cutting ele- 
ment. The method additionally comprises selectively 
engaging the distal end of the inner member with the 
proximal end of the cutting element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an exploded side elevation view of the 
components of a rotatable surgical cutter constructed in 
accordance with the principles of this invention. 

Figure 2 is a side elevation view of the inner mem- 
ber of the rotatable surgical cutter, partially in cross-sec- 
tion, showing the member in a straightened 
configuration. 

Figure 3 is a side elevation view, in cross-section, of 
the flexible coupling portion of the invention. 

Figures 4a, 4b and 4c are left end, side elevation in 
cross-section and right end views of a link of the flexible 
coupling shown in Figure 3. 

Figures 5a, 5b and 5c are left side, side elevation in 
cross-section and right side views of the distal cutting 
element shown in Figure 1 . 

Figure 6 is a side elevation view in cross-section of 
the distal end of the inner member of Figure-1 assem- 
bled within the outer member. 

Figure 7 is an alternate embodiment of the distal 
end of a rotatable surgical burr. 

Figures 8, 9 and 10 are side elevational. left side 
and cross-sectional views of an alternate embodiment 
of the cutting element at the distal end of the rotatable 
surgical burr. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A rotatable surgical cutter 10 as shown in Figures 
1 -3 comprises an elongated outer member 20 adapted 
to rotatably receive an elongated hollow inner member 
30. Outer member 20 is adapted to be non -rotatably 
attached to a handpiece (not shown) and comprises an 
outer tube 22 having a hub 24 at its proximal end and a 
rotatable burr or other cutting means 26 at its distal end. 
While the term "cutting" as used herein is intended to 
mean all types of cutting or resection including burring, 
shaving, shearing, etc., the preferred embodiment of 
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the invention disclosed herein is a rotatable burr. Inner 
member 30 comprises an inner tube 32 having a hub 34 
at its proximal end and a flexible coupling section 36 at 
its distal end. The latter enables inner member 30 to 
operate satisfactorily in either a straight configuration, 
as shown in Figure 2. or with any degree of curvature 
(up to a predetermined maximum as will be understood 
below) as shown in Figure 1 . A pair of polymeric bearing 
sleeves 38 and 39 are spaced along tube 32 in a con- 
ventional manner. A lumen 47 is produced by the hollow 
interior of inner tube 32 and communicates with aper- 
ture 48 within hub 34 in order to aspirate tissue in a con- 
ventional manner. When inner member 30 is properly 
positioned within outer member 20, the inner hub 34 will 
be engaged with a rotatable drive motor within the 
handpiece (not shown). 

Outer member 20 may be pre-bent as shown in Fig- 
ure 1 in order to have axis 40 of distal end 42 angled a 
predetermined amount relative to axis 44 of proximal 
section 46. Alternatively, outer tube 22 may be provided 
to the user in a straight configuration and may be bent at 
the surgical site as taught, for example, by the afore- 
mentioned U.S. Patent 5,41 1 ,514 (Fucci et al.). In either 
configuration, it will be understood that when the inner 
and outer members are properly assembled the flexible 
coupling section 36 will be operatively engaged with 
rotatable cutting element 26 so that rotation of the inner 
member 30 will cause rotation of the cutting element 
while stili enabling the inner and outer members 20, 30 
to be separated, if necessary. 

As shown in Figures 3 and 4, flexible coupling sec- 
tion 36 comprises a plurality of identical individual links 
50 best seen in Figures 4a, b and a Section 36 could be 
covered with a flexible polymeric sleeve (not shown) as 
described in U.S. Patent 5,286,253 (Fucci) assigned to 
the assignee hereof and incorporated by reference 
herein. Each link 50 has a proximal end 52, a distal end 
54 and a throughbore 56. Proximal end 52 has a gener- 
ally spherical contour comprising a hexagonally seg- 
mented structure having longitudinally extending curved 
hexagonal segments 60 extending from the proximal- 
most end of the link to neck 61. Distal end 54 has a 
cylindrical external surface 62 and a hexagonal recess 
64. The hexagonal recess 64 of each link is adapted to 
engage the hexagonal spherical proximal end section 
52 of the distally adjacent link as shown in Figure 3. The 
proximal -most link 70 is received in the distal end of 
inner tube 30 in a hexagonally profiled recess 72. The 
hexagonal recess 64 of link 70 is crimped at 74 in order 
to engage link 70 to adjacent link 73. The rim at the 
open end of each hexagonal recess of each link is sim- 
ilarly crimped about the hexagonal spherical projection 
of the adjacent link throughout the flexible coupling 36. 
The distal -most link 76, however, has a hexagonal 
recess 64 which remains uncrimped so that it may be 
releasably attached to cutting element 26 as will be 
und erstood below. Flexible coupling section 36 enables 
the instrument to operate over a bend radius R which, 



depending upon the number of links used, may extend 
even up to 90° between axes 40 and 44. While links 50 
are shown oriented so hexagonal recesses face distally, 
it will be understood that the links could be arranged to 
5 have the recesses face proximal I y. 

Cutting element 26 as best seen in Figures 5a, b 
and c comprises an elongated distal cutting portion 80, 
a proximal connecting portion 82 and an intermediate 
bearing portion 84. Cutting portion 80 comprises a plu- 

w rality of helical cutting edges 86 and adjacent flutes 88 
symmetrically situated about throughbore 90. The 
number and actual structure of the cutting edges and 
flutes may vary and some alternate embodiments will 
be described below. In this embodiment, however, it is 

75 noted that the cutting edges are longitudinally extending 
parallel to axis 92 although the proximal end of each 
edge 86 may have an end facing cutting portion 94 and 
the distal portion of each edge 86 has an end facing 
portion 96. Optimally, the proximal side of cutting por- 

20 tion 80 may simply be flared to eliminate any discrete 
end-facing cutting portions 94. Each edge 86 is slightly 
helical in a conventional manner and it will be under- 
stood that cutting portion 80 could be formed with a vari- 
ety of edges (in shape and number) and surfaces to 

25 effect a variety of cutting actions. Connecting portion 82 
has a spherical hexagonal structure like that of a link 
portion 50 and is adapted to be detachably received 
within the uncrimped hexagonal recess 64 of the distal - 
most link 76. In the preferred embodiment, intermediate 

30 bearing portion 84 comprises a cylindrical polymeric 
bearing 98 held in place adjacent shoulder 1 00 by bush- 
ing 102 received in annular recess 103. Alternatively, a 
bearing could be provided on the end of the outer mem- 
ber only. Bearing 98 has an annular recess 104 adapted 

35 to receive a portion of the distal end of outer tube 22 
when the two components are assembled together. It 
will be understood that securing the cutting element 26 
to the distal tip of outer tube 22 allows the cutting ele- 
ment to freely rotate with minimal frictional heat and 

40 prevents it from falling out during normal use. Addition- 
ally, the distal shoulder 106 of bearing 98 acts as a 
thrust bearing to enable cutting element 26 to accept 
longitudinal forces such as would be encountered in 
end -cutting. In the preferred embodiment, the length L1 

45 is approximately equal to length L2 so the contact of 
bearing 98 along the inner surface of the outer tube is 
over a long enough distance to counteract the lateral 
forces to which cutting portion 86 is subjected. 

As shown in Figure 6, cutting element 26 is secured 

so to outer tube 20 by crimping or rolling the distal rim 110 
into annular recess 104. The inner and outer diameters 
of outer tube 20, bearing 98 and lines 50 are sized 
appropriately to facilitate manufacture and use. Insert- 
ing inner member 30 into outer member 20, even if the 

55 latter is bent as shown, will cause the distal-most link 76 
to automatically engage connecting element 82 
(although a slight rotational movement of the inner 
member may be necessary if the hexagonal segments 



4 



: <EP 0836833A2 I > 



EP 0 836 833 A2 




7 




are not sufficiently aligned). Thus, inner member 30 wilt 
be able to transmit torque from the motor (not shown) to 
the cutting tip 26. Bearing 84 enables cutting tip 26 to be 
subjected to lateral force F (from any radial direction) 
without causing its axis 92 to deviate detrimentally from 
axis 40 of the distal end of the outer tube 20. Through- 
bore 90 is aligned with the bores 56 of link 50 and ulti- 
mately with the lumen 47 of inner member 30 to allow 
debris to be aspirated therethrough. If necessary, inner 
member 30 may be removed from the outer member 
because the distal link 76 is removably attachable to 
connecting portion 82. 

An additional benefit of the invention is the ability of 
the device to follow an optional guidewire 120, shown in 
phantom. The cannulation over its entire length distal of 
hub 34, formed by the axial communication of bore 90, 
bores 56 and lumen 47, enables the device to axially 
receive guidewire 120 and thus be directed to a particu- 
lar surgical worksite. Depending upon the length of the 
guidewire, the hub 34 could be modified to fit a Trintde 
type coupling (not shown) to allow the guidewire to 
extend therethrough while enabling rotation of the inner 
member or, if the guidewire is short enough, the hub 
could be left unmodified; that is. without having an 
accommodating throughbore for the guidewire. 
Depending on the chosen method and hub configura- 
tion, the guidewire 120 could be retained in place while 
the inner member was rotated or the guidewire could be 
removed after proper placement of the cutter. 

Another alternate embodiment of the invention is 
shown in Figure 7 in which rotatable surgical cutter 400 
has an outer member 402 similar to that shown in Fig- 
ure 1 although the inner member 404 does not include 
the link-type flexible coupling section shown above. For 
example, inner member could have its tube portion 
formed of a hollow plastic tube or a rigid proximal tube 
having a distal coiled spring coupling section as shown 
in the aforementioned U.S. Patent 4,646,738 (Trott). In 
this configuration, the distal end of the inner member is 
permanently attached to the proximal end of the cutting 
element at junction 406. The distal end 408 of the outer 
member 402 is slightly flared in order to receive an 
annular bearing member 410 between the inside sur- 
face of the end of the outer member and outside surface 
412 of cutting element 414. Cutting element 414 has an 
interior channel 416 communicating with the interior of 
inner member 404. Access to channel 416 is provided 
by one or more flutes or ports 418 adjacent cutting 
edges 420. The inner diameter of outer member 402 
and the outer diameter of cutting element 414 are such 
that the latter may be removed proximally. even past a 
bent portion of the outer tube, when the inner tube is 
removed. 

As shown in Figures 8-10 an alternate embodiment 
of the cutting element is shown in the form of cutting ele- 
ment 500 comprising a hollow shell having a cutting por- 
tion 502, a bearing portion 504 and connecting portion 
506. Bearing portion 504 may be used as in the previ- 



ously described embodiments. Connecting portion 506 
is simply shown diagrammatically as a recess 508 hav- 
ing some (preferably) non -circular cross-section so that 
it may be joined either directly to the distal end of an 

5 inner member (not shown) or to an intermediate con- 
necting member which would then be joined at its other 
end to the inner member. Cutting portion 502 has a 
closed distal end in the form of a drill tip 510 having 
flutes 512 communicating with elongated ports 514. 

w Cutting edges 516 are end-facing and joined at their 
proximal ends to side-facing cutting edges 518. The 
shape of cutting portion 502 enables the thickness of 
the end wall, at drill tip 51 0, to be approximately equal to 
the thickness of the side wall, between ports 514, thus 

is enhancing the strength of the structure even if produced 
with relatively small dimensions (such as a length of 
4mm and a diameter of 3mm). The plurality of ports 
integrally formed into the distal end of the shell enables 
debris to directly pass into the interior of the shell and 

20 ultimately the lumen of the inner member (not shown). 
The placement of the ports in the distal cutting elements 
of all embodiments disclosed herein facilitates the posi- 
tioning of the bearing portion of the cutting element 
closer to the distal end of the outer member than in prior 

25 art devices. Cutting element 500 may be removable 
from the outer member provided the degree of bend of 
the outer member is not too great (the longer the cutting 
element, the smaller the bend must be). 

It will be understood by those skilled in the art that 

30 numerous improvements and modifications may be 
made to the preferred embodiment of the invention dis- 
closed herein without departing from^the spirit and 
scope thereof. 

35 Claims 

1 . A rotatable surgical cutter for use with a surgical 
instrument for rotatably driving the cutter, said rotat- 
able cutter comprising: 

40 

an elongated tubular inner member having a 
proximal end, a distal end, an interior lumen 
and a hub at said proximal end for attaching 
said inner member to a source of rotation within 

45 the surgical instrument; 

an elongated tubular outer member having a 
proximal end, a distal end and a hub at said 
proximal end for attaching said outer member 
to the surgical instrument; 

so a cutting tip means axially aligned with said dis- 

tal end of said outer member for cutting tissue, 
said cutting tip comprising: 
an elongated member comprising a distal cut- 
ting portion, a proximal connecting portion and 

55 an intermediate bearing portion therebetween, 

said proximal connecting portion adapted to 
releasably engage said distal end of said inner 
member and said intermediate bearing portion 
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adapted to enable rotation of said elongated 
member relative to said outer member, said 
elongated member further comprising an axial 
bore therethrough communicating with said 
interior lumen of said inner member. 5 

A rotatable surgical cutter according to claim 1 
wherein said inner member further comprises an 
elongated flexible coupling means having a proxi- 
mal end and a distal end for releasably engaging w 
said cutting tip means and transmitting torque 
thereto. 

A rotatable surgical cutter according to claim 2 
wherein said flexible coupling means comprises: 15 

a plurality of link element means for enabling 
the transmission of torque from the proximal 
end of the flexible coupling means to the distal 
end thereof, each link element means compris- 20 
ing: 

a proximal portion having a substantially spher- 
ical hexagonally segmented outer surface; 
a distal portion having a hexagonal recess 
adapted to receive therein the proximal portion 25 
of an adjacent link element means, the distal- 
most link element means, however, adapted to 
receive therein the proximal connecting portion 
of said cutting tip means; and 
rim means at the distal end of said hexagonal 30 
recess for being pressed inwardly to ir remova- 
bly join each said link element means, except 
the distal-most link element means, to its dis- 
tally adjacent link element means. 

35 

A rotatable surgical cutter according to claim 1 
wherein said axial bore extends entirely through 
said distal cutting portion. 

A rotatable surgical cutter according to claim 1 40 
wherein said intermediate bearing portion has a 
length approximately equal to the length of said dis- 
tal cutting portion. 

A surgical cutter according to claim 1 wherein said 45 
intermediate bearing portion comprises a cylindri- 
cal bearing circumferential ly surrounding sard elon- 
gated member and non-rotatably secured to said 
distal end of said outer member. 

50 

A rotatable surgical cutter for use with a surgical 
instrument for rotatably driving the cutter, said rotat- 
able cutter comprising: 

an elongated tubular inner member having a 55 
proximal end, a distal end. an interior lumen 
and a hub at said proximal end for attaching 
said inner member to a source of rotation within 



the surgical instrument; 

an elongated tubular outer member having a 
proximal end, a distal end and a hub at said 
proximal end for attaching said outer member 
to the surgical instrument; 
a cutting tip means axially aligned with said dis- 
tal end of said outer member for cutting tissue, 
said cutting tip means comprising: 
a unitary, elongated, hollow shell having a 
closed distal end and an open proximal end, 
said open proximal end in communication with 
the interior lumen of said inner member; 
a plurality of longitudinally extending openings 
circumferentially arranged in, and about the 
axis of, said shell; 

at least one longitudinally extending cutting 
edge associated with each one of said open- 
ings. 

8. A surgical cutter according to claim 7 further com- 
prising an annular bearing surface secured to the 
distal end of said outer tubular member wherein 
said open proximal end of said cutting tip means 
comprises: 

a cylindrical wall having an annular, outer sur- 
face for being rotated relative to said annular 
bearing surface and an annular, inner surface 
for attachment to the distal end of said inner 
tubular member. 

9. A surgical cutter according to claim 7 wherein said 
cutting tip is rotatably and irremovably attached to 
the distal end of said outer member. 

1 0. A surgical cutter according to claim 7 further com- 
prising: 

an annular first bearing ring secured to said 
distal end of said outertubular member for sup- 
porting said proximal end of said cutting tip. 

11. A surgical cutter according to claim 7 further com- 
prising: 

said inner tubular member provided with a flex- 
ible portion along a predetermined portion 
thereof to enable said cutter to be oriented in 
selected orientations relative to said hub of 
said outer member; 

said cutting tip having an outside diameter less 
than or equal to the inner diameter of said outer 
tubular member; and 

said inner tubular member and cutting tip 
means forming an assembly adapted to be 
proximally removable from said outer tubular 
member. 
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12. A surgical cutter according to claim 7 further com- 
prising: 

said distal end of said cutting tip having a first 
predetermined thickness in a direction parallel 5 
to the axis of said device and a second prede- 
termined thickness at a predetermined radial 
distance from said axis adjacent the outer 
periphery of said hollow interior passageway, 
said first predetermined thickness being sub- w 
stantially equal to said second predetermined 
thickness. 

1 3. A surgical cutter according to claim 7 further com- 
prising: 15 

a drill tip at said distal end, said drill tip having 
at least one flute in communication with at least 
one of said longitudinally extending openings. 

20 

14. A method of producing a rotatable surgical cutter for 
use with a surgical instrument comprising the steps 
of: 

providing an elongated tubular inner member 25 
having a proximal end. a distal end, an interior 
lumen and a hub at said proximal end for 
attaching said inner member to a source of 
rotation within the surgical instrument: 
providing an elongated tubular outer member 30 
having a proximal end, a distal end and a hub 
at said proximal end for attaching said outer 
member to the surgical instrument; 
attaching to the distal end of said outer mem- 
ber a rotatable cutting element having a distal 35 
end and a proximal end; 
selectively engaging the distal end of said inner 
member with the proximal end of said cutting 
element. 

40 

15. A method according to claim 11 further comprising 
the steps of: 

producing a bend in the outer member so that 
its distal end will be aligned along an axis 45 
diverging from the axis of its proximal end; 
providing flexible means on said inner member 
to enable it to transmit torque to said rotatable 
cutting element past said bend of the outer 
member. so 
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(54) Rota table surgical burr 

(57) An elongated, rotatable surgical cutting instru- 
ment having a rotatable cutting element at the distal end 
of a bendable non-rotating elongated outer member. 
The instrument enables operation of various cutting 
devices such as a bendable rotatable burr In one 
embodiment the cutting element is rotatably. but irre- 
movably attached to the distal end of the outer member. 
The proximal end of the cutting element is then releasa- 
bly attached to the distal end of a flexible coupling which 
in turn is attached to the distal end of an elongated inner 



member. The assembly is then rotatably secured within 
the outer member so the cutting element may be rotated 
via the inner member. An aspirating lumen extends 
through the cutting element, the flexible coupling and 
the inner member and the inner member may be 
removed from the outer member without detaching the 
cutting element therefrom. In another embodiment the 
cutting element is removable from the outer member 
when the inner member is removed. 




30 
/ 



~r~ r 



t — r 



38 



CO 

< 

CO 
CO 
CO 

CO 
CO 
CO 




22x 



20 



24 



¥¥ 



46 



FIG. 1 



Q. 
LLI 



Pnnieci by Xerox (UK) Business. Service; 
2 10 6.1 4 



BNSDOCID: <EP 08368 33 A3 J _> 




EP 0 836 833 A3 





European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 20 3179 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



X 
Y 



Citation of document with indication, where appropriate, 
of relevant passages 



US 1 677 337 A (GROVE) 17 July 1928 

* page 2, line 108 - page 3, line 59; 
figures 1,2 * 

WO 92 15255 A (BOWEN & CO.) 

* page 7, line 27 - page 8, line 30 * 

* page 11, line 31 - page 13, line 4; 
figures 2,8 * 

GB 2 220 729 A (BRISTOL-MYERS) 

* abstract; figures 6,8 * 

US 4 842 578 A (JOHNSON ET AL.) 

* column 4, line 27 - column 5, line 39; 
figure 2A * 

EP 0 481 760 A (SMITH & NEPHEW DY0NICS) 

* abstract; figures 3,4,6 * 

US 5 135 483 A (WAGNER ET AL. ) 

* abstract; figure 2 * 

US 4 917 085 A (SMITH) 

* column 3, line 67 - column 4, line 55; 
figure 2 * 

US 4 141 225 A (VARNER HORACE M) 

* column 7, line 67 - column 8, line 10; 
figure 15 * 



T he pre s e n t searc h re po rt has been dr a wn u p fo r a lt c l a im s 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



1,2,4-6, 
14,15 
3 



1,5,6,14 



A61B17/32 
F16C1/G4 



TECHNICAL FIELDS 
SEARCHED (lnl.CI.6) 



A61B 

F16C 



o 

o 

-* 

o 

<M 
<D 

o 

CO 

s 



O 

UJ 



Place ot search 



THE HAGUE 



Date Dl -ompletion c* the search 

14 January 1998 



Examiner 



M0ERS, R 



CATEGORY OF CITED DOCUMENTS 



X . particularly relevant if taken alone 

Y : particularly relevant rf combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T theory or principle underlying the invention 
E earlier patent document, but published on, or 

after the filing date 
D document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



2 



3NSOOCID: <EP 08 36 8 33 A3 t > 



EP 0 836 833 A3 




European Patent Application Number 

Office EP 97 20 3179 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 



□ 



Only part of the claims have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



□ 



No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ All further search fees have been paid within the fixed time limit. The present European search report has 
been drawn up for all claims 



□ Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



El 



None of the further search fees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 

1-6, 14 and 15 



0836833A3 I > 




EP 0 836 833 A3 





Office 



European Patent 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 97 20 3179 



Application Number 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



1. Claims: 1-6, 14 and 15 

Rotatable surgical cutter having cutting tip means 
comprising an intermediate bearing portion and a proximal 
connection portion and method for making said cutter. 



2. Claims: 7-13 

Rotatable surgical cutter having a cutting tip means 
comprising a unitary elongated hollow shell with a plurality 
of longitudinally extending openings 



4 



3NSDOCID: <EP 0836833A3_!_> 



